We report our experience with 6 patients who had total knee replacements with lateral-sided knee pain, referred for ultrasound (US) assessment and US-guided injection. All cases showed an osteophyte within the popliteus sulcus of the lateral femoral condyle impinging on the adjacent tendon. Five of 6 patients reported improvement of symptoms immediately after US-guided injection of an anesthetic and a steroid. Ultrasound has a unique role in the imaging of knee replacements because of its real-time capabilities and absence of artifacts at the popliteus tendon origin.
T
here are a variety of pathologic entities that cause knee pain after total knee arthroplasty (TKA). Posterolateral knee pain, with or without mechanical symptoms such as snapping, is commonly attributed to impingement of the popliteus tendon on the lateral condylar component or an osteophyte in the popliteal sulcus. [1] [2] [3] [4] [5] The diagnosis may be suspected clinically, but ultrasound (US)-guided injection may be requested for confirmation. The novelty of using US is that it is able to image the popliteus sulcus, which is directly adjacent to the femoral component, without artifacts, whereas this region is commonly obscured by a susceptibility artifact on magnetic resonance imaging (MRI). Ultrasound also has realtime capabilities to directly observe mechanical catching and directly correlate the location of symptoms with the imaging findings. We report our experience using US to diagnose osteophyte impingement on the popliteus tendon in 6 patients with posterolateral pain after TKA.
Materials and Methods
This study, which was approved by our Institutional Review Board, involved a retrospective review of 6 patients with posterolateral pain after knee replacement referred for US assessment between March 2013 and September 2015. The patients' charts were also reviewed for information about their ultimate clinical outcomes. The follow-up period lasted at least 1 year for all patients, ending in January 2017.
Five of the 6 patients were seen after the primary arthroplasty, and 1 was seen after revision, with US examinations performed at a mean interval of 18.3 months (range, 4-44 months) after surgery. Of Videos online at jultrasoundmed.org the 5 primary arthroplasties, 4 were total, posterior stabilized, and 1 was lateral unicompartmental. The revision was fully constrained. The knee replacements were performed by 4 different arthroplasty surgeons at our institution for the treatment of degenerative arthrosis.
Scanning and subsequent injection were performed by a single senior musculoskeletal radiologist with 17 years of US experience when the first patient was encountered in 2013. Three scans were performed with an iU22 scanner (Philips Healthcare, Bothell, WA) using a linear 12-5-MHz transducer, and 3 scans were performed with a LOGIQ E9 scanner (GE Healthcare, Chicago, IL) using an 8-18-MHz transducer. In this cohort of patients, each had focal pain that was able to be pinpointed on their skin. This site corresponded to the location of the popliteus tendon as it crossed the osteophyte on the condyle at the junction of the native bone and prosthesis. As such, popliteus impingement was considered the leading differential consideration. Patients were imaged in the decubitus position, and scanning was performed by placing the transducer over the posterolateral aspect of the distal femur, at the origin of the popliteus tendon in the long axis to the tendon. Dynamic scanning was performed on each patient by having the patient flex and extend the knee, to confirm impingement by the spur and to confirm the site causing the pain.
Correlations with available radiographs and MR images archived in a picture archiving and communication system were made. Medical records were reviewed to ensure that no arthroscopic treatment or revision had been performed between the US-guided injection and subsequent imaging. The determination of whether an osteophyte was visible was made by consensus interpretations by a musculoskeletal-imaging fellow and a musculoskeletal-imaging attending radiologist, who were not involved in the US procedures (4 years of total experience in musculoskeletal radiology).
Results
The patients included 4 men and 2 women with an average age of 64 years 2 months (range, 47 years 9 months-72 years 7 months; 5 left knees and 1 right knee). Patient characteristics are shown in Table 1 . Ultrasound imaging for each of the 6 patients showed an echogenic excrescence representing an osteophyte in the popliteus sulcus near the popliteus origin ( Figure 1B and Video 1). Each patient underwent anesthetic (1% lidocaine and 0.25% bupivacaine mixture) and steroid (40 mg of either triamcinolone acetonide or methylprednisolone acetate) injection around the popliteus tendon. The popliteus was imaged longitudinally, and a 25-gauge hypodermic needle was advanced adjacent to the long axis of the tendon, with subsequent in-plane injection (Figure 2) . A successful injection was considered one that gave the patient symptomatic relief.
Four of the 6 of the patients also underwent MRI before the US examinations. Only 2 of the 4 MRI examinations showed the presence of an osteophyte at the popliteus origin ( Figure 3A) , and neither of these Figure 3B ). Osteophyte formation was not prospectively identified on either of the 2 radiographic examinations. Two patients, including the one who had unicompartmental arthroplasty, underwent arthroscopy for popliteus tendon release and debridement. The patient with the TKA needed a revision for persistent lateral compartment pain 1 year after the popliteus tendon release. The unicompartmental arthroplasty required another injection for recurrent posterolateral pain 1 year later but did not require further injections or surgery in the follow-up period. Two other patients, including the patient who did not report symptom improvement after injection, ultimately underwent revision. The 2 remaining patients were lost to follow-up.
Discussion
Up to 20% of patients remain unsatisfied after TKA. 6 Postoperative posterolateral knee pain with or without mechanical symptoms should raise suspicion for popliteus tendon impingement, fabellar impingement, or periprosthetic fracture. 7, 8 Common peroneal nerve entrapment, an additional cause of lateral-sided pain, was excluded on the basis of physical examinations. Painful impingement of the popliteus tendon is a relatively uncommon cause of knee pain after replacement surgery, with a 0.2% to 2.7% incidence in prior case reports. 4, 5 It is caused by catching of the tendon on the posterior femoral condylar component of the TKA or an osteophyte at the inferior aspect of the popliteus sulcus near the implant-condylar interface. Of the 2 patients in our series who had osteophytes visualized in the popliteus sulcus on postoperative radiographs, 1 had the osteophyte before the joint replacement, and 1 did not. Whether the osteophyte is preexisting or develops is not clear. The catching of the tendon on the osteophyte leads to reproduction of pain, a snapping sensation, or both on physical examination when the knee is passively flexed with application of varus stress. 1, 2, 5 It is an important diagnosis to make, as it is a potentially reversible cause of pain in this patient population.
Our series showed an osteophyte at the inferior aspect of the popliteus sulcus in all 6 patients referred for injection of the popliteus tendon sheath corresponding to the site of the patients' pain. Eighty-three percent (5 of 6) of the patients reported decreased pain immediately after the injection, implicating tendon impingement as the cause. Westermann et al 2 were the first group to describe the use of US-guided injections to confirm clinically suspected popliteus tendon impingement but did not mention the number of patients in their series. Their patients who responded favorably to popliteus tendon sheath injection underwent arthroscopic debridement of the popliteus tendon and scar tissue in the lateral joint, with resolution of symptoms. 2 Other groups have reported this procedure in 3 patients, with complete and lasting pain relief up to 1 year after this procedure. 4, 5 Our small case series also suggests an important role for US in the diagnostic and treatment algorithm of this entity.
Ultrasound provides visualization of the popliteus tendon origin and popliteus sulcus in the postoperative knee more effectively than MRI and radiography. On MRI, a susceptibility artifact generated by the femoral condylar component obscures this area and renders osteophytes obscured or inconspicuous. On radiography, impinging osteophytes are often hidden by overlap with the femoral component. Furthermore, radiographs do not show the relationship of an osteophyte with the radiolucent tendon. Ultrasound has real-time capability that allows for dynamic assessment of the tendon, with visualization of tendon snapping over the osteophyte and correlation with the exact location of pain. In addition, it is a less-expensive modality than MRI and can be used in patients with contraindications to MRI.
In conclusion, this small sample of 6 cases demonstrates that US may be effective in the discovery and confirmation of clinically suspected symptomatic osteophyte formation affecting the popliteus tendon after TKA and for guiding anesthetic and steroid injection into the popliteus tendon sheath as a diagnostic and potentially therapeutic treatment.
